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157] ABSTRACT 

A method of manufacturing a magnetic head .suspension 
having a circuit wiring pattern member sudi thai a circuii 
wiring pailern is formed integral with a suspension v-a a 
flexible insulating base member, com prising lite >ieps of: 
preparing a laminated plate composed of i flexible insulat- 
ing base member (2), a conductive layer (6 or 3) formed on 
one surface thereof, and au elastic metal layer (5 or 1) 
formed on the Other surface thereof; forming a desired 
Circuit wiring pattern (3) in Jhc cnurliioriv* lay-r (6) of the 
laminated plate and an clastic suspension (1) in the elastic 
metal layer (5) thereof simultaneously, in accordance with 
photo -fabrication method including boih-sidc simultaneous 
exposure method; forming a bonding metal layvr (10) or. the 
Circuit wiring pattern (3) by plating; forming a cover coal 
layer (11) so as to eovcr the bonding metal layci; further 
forming a metal mask (13 or LlA) by forming a surface 
moial layer (12) nn ihc cover coal layer and hy etching ihe 
surface meial layer (1.2) or else by lorming a mask (14) on 
the cove; coax layer (11) by thin film forming method, 
removing the cover coat layci (11) and Ihc flexible insulating 
base member (2) by etching usin^ the metal mask (13 or 
13A); removing ihe metal mask by cLching; and bcndiiift the 
elastic metal layer 10 a desired shape to form the magnetic 
head suspension. 

6" Claims, 3 Drawing Sheets 
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MKTHOD OF MANUFACTURING 
MAGNETIC HEAD SOSPKNSTON HAVING 
CIRCEJTT WHUNG PATTERN 

BACKGROUND OT THE INVENTION 
'.. Fie id of Itic Invention 

The present invyuliou relate* u> s method Of manufactur- 
ing a miLgpelu! head suspension assembly used Lo drive a 
nagiictie disk, for instance, arid mure specifically in 3 
nv-:hod of manufacturing a magnetic head suspension hav- 
ing a dreuii wiriuu, patient member, in which the circuit 
wiring pattern member for electrically connecting a maft- 
uclic heart clement to a read- write amplifier circuit board is 
tarried integral with Ihc suspension. 

2. Description of the Prior Art 

The magnetic disk apparams of the type a$ described 
above is i:st?ally composed of at least one rotary disk for 
recording dam mapjicu'cally, a magnetic head clement for 
reading or writing data from or to each track formed on the 
rotary disk, and a bend locating actuator for moving the 
magnetic head element to any desired track position and for 
maimuiwing the same magnetic: head clement over the track 
i)'" ;nc rotary disk. 

An example of prior an magnetic head suspension assem- 
bly is disclosed in Japanese Patent Publication before exami- 
nation (Kokai) No- 63-113917, in which the magnetic head 
element is mounted on n flexible member hy iw.oFan epoxy 
resin and further the flexible member is connected to a load 
beam by use of User welding, for instance, further, a 
£c/J-p!aled copper wire covered with polyurcthanc is uin- 
"s'sled to ar» electrode formed on the magnetic head clemtnl 
by L3c of ultrasonic welding or soldering, as a lead-out 
wiring portion. Further, alter has been turned by a predc- 
iSipined number of times, the wiring member is housed in 35 
* flexible :nsu taring icsiu tube, an:? Then mounted on the 
R«-*f.cosiou by caulking a pari of rhc suspension, For 
in:- Lane ^. 

Ir. I ha prior art magnetic head suspension assembly as 
described above, when the lead-out wire is connected to the .to 
eiw'.rcxie :n ftio magnetic heao etemAni, since the conn&a- 
in.j, workability is severely restricted, the assembling work is 
nr»i -ifrcetivc, so that the productivity cannot be improved. 
Further, rrcently, since there exists such a tendency that the 
magnetic 'uad element is further small -siTEd and the number x 5 
o: terminals j:i further increased, ihis problem has become 
SJ.'IOUS. !;» uldilinn, since the rigidiiy of the lead-out wiring 
JfuEfoe/ ixzte a harmful influence upon the floating char- 
acteristics of ine magnetic head element, it has hcer) difficult 
lo obtain in) !jpi;mum floating TXisiijoo or condition. In >: 
(■cdi:io:o ( /.issue -he load-out wiring member is subjected to 
:.k rressurc d'JC lo the air flow caused by the rotating 
n.-cc:dbg medium, liieie exists anorhCf problem in that a 
harmful iaiT-enee isexcrtcdupon the floating position of ibe 
magnetic- head elemeni. 

:c overcame these problems, for instance, Japanese 
yD.nt Fvblicalion before examination (Kokai) No. 
:S.;-744 1 4 disposes such a method that a flexible circuit 
board usee m common for both the lead-oui wiring member 
ami ;hc suspension is used as a supporting mechanism of the 
ws.£i!elk rc:d element. In this method, however, since there 
voriou> problems with respect £n the original require. 

'iietiis for :!«* suspension mechanism such that the magrjclic 

h-:cfl eiernsnl must be located accurately; an appropriate 



Therefore, in general, in order u> solve the prnhforu 
related m ihc lead-out wires, a method has been so for 
proposed such that the lead-out wire* ar*. connected togctiicr 
by use of a (icxiblc Circuit board and the circuit board is 
< bonded onto the suspension spring by use of an adhesive for 
instance. 

In this method, however, with increasing speed of ihe seek 
operation, in the case where the suspension is considered as 
having a function as a mechanical clement of a servo- 
's system, it is necessary to rcdu ce the we i&hl of the suspension 
as a composing member of the servo- system. Therefore, in 
the above-mentioned metlxjd such th^t ihe flexible circuit 
board is bonded onto the suspension spring, there arises a 
problem in that the weight of the suspension is inevitably 
i5 increased to improve the connecting workability. 

Therefore, recently, a suspension formed integral with a 
prcdctermiiied circuit wiring pattern via a flexible insulating 
base member ha* been proposed, as disclosed i» Japanese 
Pa lent Application No. 6-193662. 

SUMMARY Ob Jllli INVENTION 

With these problems in mind, therefore, it is rhc object of 
the present invention to provide a method of manufacturing 
.y. « magnetic head suspension formed integral with n circuit 
wiring pLHern member. 

To achieve the alxwe -mentioned object, the preseni 
invecitioa prervides a method of manufacturing a magnetic 
head suspension having a circuit wiring pattern member 
such that a circuit wiring paucrn is ror<ncd interred with a 
suspension via a flexible insulating base member, compris- 
ing the steps of: preparing a laminated plate cotUuObuu of a 
flexible insulating base member, a conductive layer formed 
ou one surface thereof, and au clastic ri:elai layer iornicci on 
the other surface thereof; forming 2 desired circuit wiring 
pattern in the conductive layer of the laminated plate and air: 
elastic sxspension in the clastic met a) layeT 1 hereof 
simultaneously, in accordance wiih photfj-fabrieati:;n 
method including both-side simultaneous exposure method; 
forming a bonding metal layer on u:e circuit wiring psitern 
by plating: forming a cover coat '.ay&r •«» as to cover :hc 
bonding mcial layer; forming a surface metal layer on '.he 
cover coat layer; forming a metal ;;iask in the surface melul 
layer by etching process; removing both the cover coat layer 
and the flexible insulalim/ base member by etching uKir.5 the 
metal mask removing the rneta? mask by etchir:sj: " and 
bending tlte Clastic metal layer to a desired %hapc to form ihc 
magnetic head suspension. 

Further, it is preferable that in tl:e step of removing i>y- 
>: Cover coal layer and the flexible ins;j|atia£ base member by 
etching, using die metal mask, any one of etching mtlhods of 
using pldaota etching, chemical CKuuii^ and" an s-;cimcr 
laser abrasion is adopted. 
Further, the present invention prc\*idcs a method of n tru- 
ss facturing a magnetic bead suspension having a CjCuit wiring 
pattern member such that a Circuit wiring pattern is formed 
integral with a suspension via a liexible insulating base 
member;, comprising the Steps of: preparing" a larriiziiried 
plate composed Of a flexible insuiatinft base member, a 
condnerivfi layer formed on one surface thereof, sr.d an 
elastic meial Layer formed on the other surface thereof; 
forming a desired circuit wiring pottera in the 



60 



ee-iirfucdvc 

layer of th: laminated plate and aa clastic suspension ii: Ihc 

, , elastic metal layer thereof siuiulva^eousl)', in aoc:ir::.-:->ee 

.oa- muss applied: ano a correct floating positioo must be 0$ with photo -fabrication method including boib-sidc Au&uTia- 

^eered, :l -.s difllwlL lo adopt Ibis method in the recent neous exposure method; forming a boadias* metal layer on 

hi^ti-densiiy magnetic disk apparatus. mc circuil wirinft pattern bv piatin* r wn ' 



lorrning a cove: 00a » 
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layer so as to cover the hooding meLal layer, forming a mask drcuit wiring pattern 3 and ou the extension portion 9 of the 

navies £ predetermined bole on the cover coat layer; form- insulaling base member 2, without bring covered wilh I be 

ir.v, a mela ! mask OH the cover Coal layer by use of the mask; surface protecting layer 4. 

rtrcoving both the cover coat layer and the (legible insular- In both the structures of the suspension shown in FIGS. 1 

ing, base member by etching; using the metal mask; removing 5 and 2. the surface protecting layer 4 is formed with predc- 

ice metal mask by etching; and beading the elastic metal tcrmined holes u> exiKj.se the circuit wiring patlem 3. These 

layer tc a desired shape to form :lu: raaiujetic head suspen- exposed portions of the circuit wiiiu*- pattern 3 are used sa 

sinr». the terminals to he connected to the magnetic head clement. 

further, it is preferable that in the step of removiug both l ^ tu terminal porl ions arc covered with 

the caver cost layer and the flexible insulating base member m °/ ? ™ " l<> "V^ Xc ™*** 7 0r 7A ^ * 

by eichin>: using ihc metal mask, anv one of etching methods FlC * * * L '™^ cl ? D ^ ^ w ^.^.^e 11 ^,?? 1 

w u>iiu, plasm, eicbing, chemical etcliinu., and an excimcr f^ 1 " 0 ;. 1 alcm & lh f C ^ A ^f) * " ur . 2 : 

laser ,b»*ioo is Copied. f" HG - ^ u lhc I is rormeo by , Hat clastic metal 

r layer and bent at roughly a right angle or» both end portions 

BREI2P INSCRIPTION OF THE DRAWINGS is t L h ° reof » ^wliv^ly. The Hexiblc insulating base member 2 

having an appropriate width and formed nf a resin (e g.. 

KG. 1 is a perspective view showing a magnetic head polyimidc icftio, epoxy resin, acrylic resin, etc.) is formed on 

suspension having a drcuil wiring pattern member, manu- the upper surface of the suspension 1. Further, a desired 

fic.urcO b* the method according to the present invention; circuit wiring, pattern 3 is formed ou the upper surface of the 

FIG. 2 is z perspective vie w showing a modincatiou ufihe - () flexible insulating base incnibcr 2. Further, a yold-plaied 

::i n^tie li.' head suspension having a circuit wiring pattern layer 10 is tbiuicd uu the surface ul the circuit wirinu pattern 

member, manufactured by the method according, tu the 3. In addition, the protecting layer 4 is formed on ut* only 

credent invention; the surface Of the circuit wiring pattern 3 bul also the Mcxih'c 

AG. 3 is a cross-sectional view showing the magnetic ifi5uIalin & member 2. 

head suspension having a circuit wiring pattern member, is Tlie method of manufacturing the magnetic head suspeu- 

taken ahns the line A — A shown in Fid. 1 or FIG. 2; * itin having a circuit wiring member according to the present 

^WAi/rt.^,.,,,,^. :„ B ,j„^ r « invention will be explained hereinbelow with reference io 

rlCj6.*,<?J :0 4{/) are cross-SCCtionai Views, for assistance ♦ £n~c ^/ \ , </a , 

n explain:^ :h* manufacturing step* of Ihe magnetic bead * 1C,S ' l " FIGS * 4 £'> '? 4 <{> a J C CTO^Ctlonal 

suspension having a circuit wiring pattern member accord- ^ews taken alon 5 the .same Jme A-A shown « FIG. i or 

in- lo th« weAoiit invention; and .w l KJ - 2 - in Lhti KarTlti Wfl y aK w,lh lkft raRC1 ot nf5 3 

Vir->: »'^*„f/,\. B 1 . • » • r • , Further, in the method described bercinbelow, alihounji 

1 lua. 5(r:jio 3(c) arc cross-seclione views, tor assistance - _ ^ - , . , 

.v^i.j^ . * J ' rf ,- - A . sr - etching usiuu iin excimer Laser abrasion is adopted to remove 

its jxpiGinir:^ a mcxiihcaiinn o; the manutactunne steps of .l ■ ■ * -j i , . . . . 

,u, i i . V . ^ . pui the resin, it is ot course possible U) use phvsical -jching 

».n; ::iagntuc head suspension haviiur. a cucin wiiina pattern /:„^„j«,. ^ . *• i ■ \ i • i ,'r- r. 

number „cc«B 0R if> the presort invention as describii with ^ i^. fjl ^ t^^ 1 UChi " 3 

reurence tv FIGS. 4(a) to 40). " ^ ChCm ™ 1 ^h as hydxuzme). 

x vy Hrrst, as shown m FIG. 4(a), a laminated plate ls prepared , 

DHTAII .ED DF^CR IPliON OF Tl IE which is composed of a sheet-shaped 11 exible insu lating base 

EMBODIMENTS member 2 formed of polyimide re^n, an elastic metal layer 

, . . - , . , ^ (c.g.^ stainless steel) for constnic1;n« the suspension I and 

^ . *yu 2 anuw LUc magnetic b^d suspeuMUU having formcd oa ^ lowcf &arUw of lhe meTpbcf •> ^ } 

ft Cijcuit w-nng pattern member manufactured in accordance conductive layer 6 <c.^, copper foil) Cor con^ructinc 

*iis the rti-^uud avcurdiu S to the present invention. Jtcm wiring pattern 3 and formed on the upper sup>~cc of 

.i: FTCt.S. ; end 2, a suspeiLsio:i used fnr a magnetic head the base member 2. The Htm thickness of dcxS'c 

is forme- irjtegra: with a wiring pattern member for con- insulating base member 2 is abou: 3 to 25 /miMhafof sh« 

ncdiiW ti magnetic heed clement :c a read^Writc ampUficr 4S elastic meial layeT 5 is about 15 to 70 /an; and ibn! !hc 

ci!-.u:t b:jir:!. conductive layer 6 is» about 3 to 2tJ urn. 

:■: more detail, the magnetic head suspension having a Further, as shown in FIG. 4(>>), the conductive layer 6 and 

circ-it firing member shown in FTG. I is composed of a the elastic metal layer 5 arc both processed by ohokj- 

susTJinsinn 1 formed Of an elastic metai(c.g^ stainless Steel), fabrication method '(double-side Airmittatiwu* exoosurs 

■d ilrxible in^j^ting base member 2 Tormed on the suspen- 50 meliiod) with the use of a double-side cxpusinu appcaitiK. 

ii-;!:l,ancie;rci2j>wirmupalterc3(»hcr^ The double-side exposing apparatus i<> piuviUvd wiifj t 

iorr-sd ct! insulating ba.^ member 2, and a surJace mechanism, which can locate both the double-side ejncwrc 

?.W.vCtina layer 4 for covering lac circuit wiring pattern 3. Lir<u>ks accurately with respect to each Oilier (i.r., on both 

:>L*- circ--:i v.-lrfcs pattern 3 Ls used in connect the magnetic sides of the conductive layer 6 and the elastic rnc-al layer 5). 

':-..i>v ei^e:r.:othcsc«d/w;iie .ujupliiier circuiL Fimber, four 53 In more detaU, a desired circuit wirinn pattern 2 Con \L 

!irriD£l> 7 and S are formed on the s,ui»peasion 1. formed in the conductive layer 6 and a desired shape -iTne 

i'ur.hcr, y;j, 2 shu\vs a modirrcarionofihc magnetic head auspension member 1 cau be formed in ihc clastk mctii 

suspensio n having a circuit wiring pattern member shown in layer 5. Further, the formed ciie::ii wiring pai-cr? 3 is 

h'lC-. 1. In -his modification, die flexible insulating base covered with a gukl-pUlcd layer 10 io improve the landing 

member 1 s formed with an extension portion 9 exrending 60 characteristics between the circuit viring pailern 3 *nc the 

i:or!>-.jrii*!!y outward from the upper surface of the suspen- magnetic head element- 

sio:? 1. Fjrtbc*, in the same way as ^ith the case shown in Further, as shown in FIG. 4(c), a cover coal lave* II 

Vail, a sirai! wiring pattern 3 (dashed lin«) is formed un fornivd of an insulating rvsio is forced on ihc upper s?:bcg 

iiexibk- insakiing ba-^e member 2 and fuithei covered of the circuit wiring pattern 3 covered with Ihc' gold- pl«:d 

-.viiii the surface protCCthlft layer 4. Furlhcr, instead of the $< layer 10. Further, a thin metal lavs.- 12 is formed cn the 

two rcrmirrals 7 -vhown io MO. L, two terminals 7A to be Upper surface of the cover coal" Liver 11 bv sputtering 

c::nr.ectcc= to Other elements 5fC formed at one end of the method. 
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Further, as shown in FIG. 4(<0, ibe thin metal layer 12 is 
etched to form a metal mask 13 of a desired shape of the 
insulting base member 2, inis metal mask 13 is formal 
with some holes al the positions where {he connection 
terminal* 7 and H arc to be formed. <; 

Further, as shown in FIG. 4(e), the cover coal layer U and 
the flcKibi; insula lias base member 2 not protected by the 
nieul rrii.sk 13 arc both etched by plasma etching process- 
ing. 

Further, as shown in HG, 4(/), the metal mask 13 is 10 
removed hy arching ID farm the cover coal layer 11 as the 
surface protecting layer 4. Further, the clastic metal layer 5 
is etched and further bent nn both ends thereof al roughly a 
figlil anj;!e, respectively to form a suspension 1 of a dc&ired 
shape. As described above, it is possible to manufacture a 15 
magnetic head suspension farmed integral with a circuit 
wiring pattern member. 

FIGS. s(a) to 5(c) show a modification of the njuihud uf 
forming a metal mask 13 shown in FIG- 4(d). 

FIG. 5(a) shows a preceding step of that shown in HC5. 
4(c), in which the cover coat layer I f. has been formed in the 
SCiiSC way a.s m FJG. 4(c) but the thin metal film layer 12 is 
not form-; a being different from FTG- 4(c). 



surface thereof, and an elasiic metal layer formed on 

the other surface thereof; 
forming a desired circuit wiring pattern in the conductive 

layer of the laminated plate and an elastic suspension in 

the elastic metal layer thereo! simultaneously; 
forming a bonding metal layer on ihc n'rmlt wiring 

pattern by plating; 
forming a cover coat layer so as to cove; (he bonding 

metal layer, 

forming a surface metal layer on the cover coat layer; 
farming a metal mask in the surface metal layer bv 
etching process; 

removing both the cover coai layer and the xicxiblt 
insulating base member by etching using the metal 
mask; 

removing Ihc metal mask by clching; and 

bending the elastic metal layer to a desired shape :« fnrm 

the magnetic lie ad suspension. 
2. The method of manufacturing s magnetic head suspen- 
sion having a circuit wiring pattern memher of Claim 1, 
wberein in the step of removing the cover coat layer and (tic 



the *tep shown in VIG. 5(b), a mask 14 is formed on the 25 ficjciblfi dialing base member by etching using the metal 

cover cost layer 11 . This mask Id is formed with a hole al mask, any one of etdiing methods of using plasrua et chin g, 

a position where an insulating layer etching mask 13A is to chemical etching, and an excimcr -ascr abrasion is a clop led. 

be former: Tly use of rhe mask 14 ? die insulating layer 3 A method of m a nu fa during c magnetic head m^n- 

etching mask 13 A is Formed on Die cover coat layer 11 by sion having a circuit wiring panem member such thai e 

*jftK.8uu£. The nia.sk 14 coc he formed in accordant with ju circui! wiriirg pjilteru is formed integral wiib a Suspension 

fko:o-r»isl meihod such thai a resist rain is applied, a-.ii. — L __ ...... 



cxnnAuO, developed, and then cured. The mask 14 is 
rsrnoved after the insulating layer etching mask 13A has 
been foroivO. !u this step, it is possible to adopt another Ihin 
film forming method, instead of sputtering. 

HCi. 5(c) shows a mask 13a formed as oWribcd above 
ii: :r:e sar lTC T>'ay as wilh the Case shown in FIG. 4(d). 

in the case where ibt insula ting layer etching mask 13 A 
is ffj.-w.tl described above, smco the number of steps for 
?h*;to- fabrication and etching car be both reduced, it is 
powriblo fo httprovc the productivity of the total maoufac- 

u-'ring piocess of the suspension having a circuit wiring 
pattern member. 

In the method of manufacturing of the magnetic head 
suspension having a circuit wiring pattern memW as 
dewribed idxwe, since the suspension and the circuit wiring 
pattern member can be formed integral with respect to each 
other, it is unnecessary to bond a flexible circuit board to the 
suspension, being diiferent from the prior art suspension, so 
thut it is possible to improve the workability of Ihe 
suspension, wiihnm increasing the weight of the suspension. 

i lirihtr. in the manufacturing method according to the 
present invention, since the dnublc-side photo- fabrication 
method in adopted to realize an accurate location between 
bolh-sidc hghl exposure masks, it is possible to reduce the 
number 2: »:«Huufac luring stops and thereby the ma.lufac- 
lurkg cos: of ihc niLgueltc head suspension having a circuit 
wising pia^m member. 

'<Vhu; U claimed is: 

1. A roainod of manufacturing a magnetic head SUSpen- 
s'Oii .laving h circuit wiring, pattern member such that a 
civ;:: wi;ir:^ pattern is formed integral with a suspension 
via t ficXiHs ifisnLvlug base member, Comprising the steps 

p.-jparir;\i ;i iaminated pleiv composed of a flexible insu- 
lting base membe:, a conductive layer formed on one 



via a flexible insuiadng base member, comprising the sups 



40 
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of: 

preparing a laminated plate composed of a flexible i fil- 
iating l>ase member, a conductive layer formed on cue 
surftce thereof, ynd an elastic metal layer ferine J en 
the other surface 1 hereof, 
forming a desired circuit wiring pattern in the conductive 
layer of the laminated plate and an clastic suspension in 
the elastic melal layer thereof simultaneously: 

fnrm{n£ a hnnrliug me>lnl layer cx\ t.h»s virs;<.«il wiring 

pattern by plating; 
forming a cover coai layer so as :o cover ihc bonding 
metal layer; 

forming a mask having a predetermined hole on the cover 
coat layer, 

forming a metal mask on the cover co.i t Jaycr by use of ihe 
mask; 

removing both the cover coat layer and the flexible 
insulating base member by etching using the metal 
mask; 

removing the melal mask by etching; arid 
53 bending the elastic metal layer to a desired shape lo form 
the magnetic head suspension. 
4. The method of manufacturing a magnetic head suspen- 
sion having a circuit, wiring pattern member of claim 3. 
wherein in Ifac step Of removing coin the cover coal Saver 
<iG and the flexible insulating base memlrcr by etching uAiog ih« 
metal mask., any one nf etching methods of using pl^rm: 
etching, clvsiriieal etching, aud an axcimcr laser ahras.'on is 
adopted. 

( 5. A method of manufacturing a magnetic head s»soen- 
<S5 sion as recited in claim 1, wherein 1 be step of forming a 
desired circuit wiring pattern in the conductive layer c: the 
iaminalcd plate ami an clastic suspension in the elaj;iie m*:i:»i 
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Isycr thereof simultaneously is performed using a photo- laminated plate: and an clastic suspension in the clastic metal 

fabrication method including both-side simultaneous expo- layer thereof simultaneously is performed using a photo- 

kltu method. fabrication method including both'Sidc simultaiieciu-s sxpo- 

6. A method of manufacturing 2 magnetic head suspen- sure method, 

stun as recited in claim 3, wherein rhc step of formin* a 5 

utfsired circuit wiring pattern in the conductive layer of the * * * * * 
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